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1



Appeal No. 95-3911
Application No. 08/189, 124

DECI S| ON ON APPEAL

This is an appeal fromthe final rejection of clains 1
through 4 and 6 through 8.

The di scl osed invention relates to a nethod and appar at us
for imaging a | um nescent object in or behind a scattering
medium The nethod and apparatus include neans (i.e., an
absorbi ng dye) added to the scattering nmedium for making the
scattering nmedium preferentially absorbing of |um nescent
light emtted by the object. As a direct result of the neans
added to the scattering nmedium the nultiple scattered
conmponent of the |um nescent |ight is absorbed by the
scattering nediumas conpared to the ballistic (i.e.,
unscattered) conponent of the |um nescent |ight.

Caiml1lis illustrative of the clainmed invention, and it
reads as foll ows:

1. A nethod for imaging an object in or behind a
scattering nmedi um conprising the steps of:

(a) meking the object to be detected | um nescent;

(b) illumnnating the object through the scattering nedi um
with a beamof illumnating light, the illum nating |ight
bei ng of a sufficient wavel ength to cause the object to
| um nesce;

(c) whereby lum nescent light is emtted fromthe object
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into the scattering nedium the |um nescent |ight conprising a
bal l'i stic conmponent and a multiple scattered conponent;

(d) making the scattering nmedium preferentially absorbing
of the lum nescent light emtted by the object so that the
mul tiple scattered conponent of the |um nescent light is
preferentially absorbed by the scattering nedi umas conpared
to the ballistic conponent of the | um nescent |ight;

(e) filtering out illumnating light fromlight energent
fromthe scattering nedium and

(f) formng an image of the filtered Iight.

The references relied on by the exam ner are:

Model | 5, 022, 757 June 11,
1991
Maki no et al. (Makino) 5,097, 135 Mar. 17,
1992
Yoo et al. (Yoo) 5, 140, 463 Aug. 18,
1992

(filed Mar. 8, 1990)

Clainms 1 through 4 and 6 through 8 stand rejected under
35 U.S.C. § 103 as bei ng unpatentable over Makino in view of
Yoo.

Clains 1 through 4 and 6 through 8 stand rejected under
35 U.S.C. 8 103 as being unpatentable over Mdell in view of
Yoo.

Reference is nade to the briefs and the answer for the
respective positions of the appellants and the exam ner.

CPI NI ON
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We have carefully considered the entire record before us,
and we wll reverse the obviousness rejections of clains 1
through 4 and 6 through 8.

Maki no di scl oses a fluorescent m croscope system (Fi gures
6 and 7) that uses fluorescence to determ ne a cal cium
concentration in a sanple cell 10. A fluorescent probe (e.g.,
fura-2) is admnistered to the sanple cell 10, and the sanple
cell 10 then emts fluorescence light by radiation of the
excitation light fromillum nation apparatus 1 (colum 8,
lines 7 through 19). The fluorescence light is analyzed to
determ ne the cal cium concentration (colum 8, |ines 20
t hrough 23; colum 10, lines 32 through 34). A printer 17
produces a hard copy of color inage data, a conputer 15 stores
the color imge data, and nonitor 16 provides a view of the
col or inmage data (colum 10, lines 27 through 35).

Model | di scl oses a system and nethod for sensing a target
substance within a tunor 86 (Figure 2). A photodynam c
sensitizer (e.g., a dye such as henmatoporphin derivative
(HPD)) is injected into the area where the tunor is |ocated.
When the area is irradiated with light, the higher
concentrations of photodynanmic sensitizer within the nalignant
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ti ssue exhibit a fluorescence at a color substantially
different fromthe |ight pink appearance of normal tissue.
Opti cal equi pment and techniques are used to neasure this
fl uorescence.

In summary, both Makino and Modell sense fl uorescent
light emtted froman object in a sanple cell. The exam ner
recogni zes (Answer, pages 3 and 4) that Makino and Mdell use
a “backscattering geonetry” as opposed to a “transm ssi on
geonetry” as disclosed and clained by appellants. Appellants
have not chal |l enged the exam ner’s concl usion (Answer, pages 3
and 4) that it would have been obvious to one of ordinary
skill in the art to use a “transm ssion geonetry” in both
Maki no and Modell in lieu of the “backscattering geonetry.”

Yoo di scl oses techni ques for inproving the signal-to-
noi se ratio of an image forned of an object hidden in or
behi nd a sem -opaque random nedia. |In the disclosed
techni ques, the ballistic or unscattered portion of a pulse is
the signal, and the scattered portion of the pulse is the
noi se. One of the techniques disclosed by Yoo invol ves the
i ntroduction of an absorbing dye into a random nmediumto
reduce the noise or nultiple scattered light (colum 8, lines
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47 through 53). According to Yoo (colum 8, line 67 through
colum 9, line 2), “the introduction of a dye into a random
mediumwi | | preferentially absorb the nultiple scattered Iight
conponent over the ballistic portion.”

Based upon the absorption teachings of Yoo, the exam ner
is of the opinion that it woul d have been obvious to one of
ordinary skill in the art to provide that the scattering
medi um cel | of Makino and the scattering nmediumtissue in
Model | “absorb the | um nescent em ssion” of the object in view
of the “inproved i magi ng through the suppression of scattered
| i ght conmponents as suggested by Yoo et al” (Answer, pages 3
and 4). In response to appellants’ argunents in the brief,

t he exam ner concl udes (Answer, page 5) that “[a]ppellant][s]
can point to no physical reason why the absorptive quality of
a dye would cease if the light were a fluorescent em ssion
rather than a reflection or scattering.”

In response, appellants argue (Reply Brief, pages 1 and
2) that:

Appel  ants respectfully disagree with the Exam ner’s

assertion that the absorptive quality of a dye would

be unaffected if the light to be absorbed were a

fluorescent em ssion rather than a reflection or

scattering of illumnating Iight. As apparently
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noted by the Exam ner, the absorbing dye of Yoo et
al. preferentially absorbs light of the illum nating
wavel engt h and not of the fluorescing wavel ength.
Accordi ngly, the absorbing dye of Yoo et al. could
not be used and was not used in the present

i nvention since it does not preferentially absorb
light of the fluorescing wavel ength. Therefore, as
can readily be seen, to arrive at the clained

i nvention using Makino et al. or Mdell and Yoo et
al., one nust take several inferential |eaps which
are neither taught nor suggested by the prior art,
not the least of which is that the disclosure in Yoo
et al. of a dye that absorbs illumnating Iight
renders obvious the use of a dye that absorbs
fluorescing light, especially where no need for a
dye that absorbs fluorescing light is apparent from
Makino et al. or Modell.

W agree with appellants’ argunents. To establish a

pri ma faci e case of obviousness, the exam ner has the initia

burden of denonstrating by evidence or a convincing |ine of
reasoni ng why the absorptive dye in Yoo would absorb a
fluorescent light in addition to the scattered or reflected
light (Answer, page 5). |In the absence of such evidence in
the record or a convincing line of reasoning by the exam ner,
the burden is not on the appellants to prove that the dye used
in Yoo will not absorb fluorescent light. Consequently, the
obvi ousness rejections are reversed.
DECI SI ON
The decision of the examiner rejecting clains 1 through 4
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and 6 through 8 under 35 U.S.C. 8 103 is reversed.

REVERSED

KENNETH W HAI RSTON
Adm ni strative Patent Judge
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